Background: Increasing emphasis in performance-based payment, public reporting, and quality improvement (QI) has led to widespread interest in measuring and improving the quality of care. By 2014, hospice programs will be required to report quality data to the federal government or incur financial penalties. With this increased interest in quality reporting comes an opportunity to develop informatics tools to capture data that reflect the complex practices involved in palliative care (PC). Therefore, there is a need to disseminate information on developing tools that facilitate capturing data and fostering improved performance. The Veterans Health Care Administration, a national leader in health information technology (HIT) and PC, established the Quality Improvement Resource Center (QuiRC) to develop innovative HIT tools to standardize and improve PC practices throughout the 153 Department of Veterans Affairs (VA) medical centers nationwide. Objective: The aim of the paper is to describe the development of the Palliative Care-National Clinical Template (PC-NCT) for documenting initial PC consults. Results: Domains of quality of life provided the foundation for this template. Principles of user-centered informatics design guided development activities. A national consensus panel of PC experts prioritized quality indicators as targets for QI. An interdisciplinary team of PC providers identified desired aspects of template functionality. QuiRC balanced PC providers' desired aspects of functionality against the feasibility within the VA HIT system. Formal pilot and usability testing contributed to numerous iterations of the PC-NCT currently piloted in five geographically distributed sites. Conclusion: This paper presents a robust approach to developing an informatics tool for PC practice. Data collected via the PC-NCT will bring variations in current practice into view and assist in directing resources at "important targets" for QI. Although the development of HIT tools to quantify PC practice is complex, there is enormous potential to improve the quality of care for patients and families facing serious illnesses.
Introduction

I
NCREASING EMPHASIS in performance-based payment, public reporting, and quality improvement (QI) has led to widespread interest in measuring and improving the quality of care? By 2014, hospice programs will be required to report quality data to the federal government or incur financial penalties.
1 Furthermore, the Health Information Technology for Economic and Clinical Health (HITECH) Act encourages the "meaningful use" of informatics to measure the quality of PC? With this increased interest in quality reporting comes an opportunity to develop informatics tools to capture data that 1 reflect the complex practices involved in PC. Thus, there is a need to disseminate information on developing informatics tools that facilitate capturing data and fostering improved performance in palliative and end-of-life care. 3 The Department of Veterans Affairs (VA) provides highquality comprehensive care to approximately five million veterans and manages about 153 medical centers nationwide. Additionally, the VA has emphasized the use of clinical informatics to facilitate QI for over a decade. 4 The VA initiated the Comprehensive End of Life Care (CELC) Initiative and established the Quality Improvement Resource Center (QuiRC) in 2009 to improve access to high-quality palliative and end-of-life care for veterans. QuiRC develops and implements informatics tools, capitalizing on the VA' s data systems to improve national data capture of PC service activity. One of QuiRC's goals is to facilitate uniform, high-quality processes of care, and improve routine and appropriate use of PC consults through the development of state-of-the-science informatics tools.
QuiRC created a medical record template for initial PC consults, the Palliative Care-National Clinical Template (PC-NCT), to support evidence-based, essential bedside practices, educate new PC providers, and facilitate continuous assessment of performance to promote QI. The PC-NCT embraces processes and outcomes of care identified by the National Quality Forum, 1 · 5 the National Consensus Project/ Assessing Symptoms Side Effects and Indicators of Supportive Treatment (ASSIST)/ and Assessing Care of Vulnerable Elders (ACOVE-3) 8 projects, and the Bereaved Family Survey 9 (see Table 1 ). The PC-NCT is a tool designed for use across settings (e.g., inpatient, outpatient, and hospice). This article describes the development of the PC-NCT to inform others interested in building informatics tools to improve the quality of PC.
Early template development activities
The QuiRC team set forth to identify a conceptual framework that reflects current PC consult practice, to identify content critical for an initial PC consult, and to develop and refine an initial PC consult prototype template. The PC-NCT's design reflects core elements of health-related quality of life (HRQOL). 10 By embedding an HRQOL definition into the consult template, the PC-NCT implicitly supports multi- 
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disciplinary goals, and we included multidisciplinary (e.g., physician, nursing, social work, chaplaincy) perspectives in everything from our stakeholder panels to provider input. Thus, PC-NCT represents common dimensions of PC assessment including pain and nonpain symptoms, emotional well-being, caregiving and social context, existential well-being, communication, and care planning. Based on evidence of the most important assessment practices, we narrowed required template content to the most essential processes. One ultimate measure of the PC-NCT and its effectiveness will be whether its use facilitates better HRQOL for patients and caregivers.
Another measure of an informatics tool's usefulness is its successful implementation into clinical practice.
11 Successful implementation of information technology frequently rests not only on the technical aspects of a tool's design, but also on the contextual and process-related factors influencing the adoption of the software?
2 User-centered informatics design is a process that strives to focus on the contextual and people factors that significantly influence the users' adoption of informatics technologyY In the design of the PC-NCT, we engaged the buy-in of multiple stakeholders involved in bedside care, program development, and QI at the national, regional, and local levels. QuiRC's multidisciplinary development team included PC physicians, a registered nurse (PhD), a social worker (PhD), computer programmers, and health service researchers. The multidisciplinary perspectives represented various viewpoints when identifying and resolving concerns that inevitably arise during the development of an electronic medical record (EMR) tool. 11 However, the guiding principle throughout the development process was attention to provider user needs. After establishing a framework for tool development, the key tasks for QuiRC were (1) defining content, (2) defining functionality, and (3) developing and refining a prototype EMR PC consult template.
Defining the Content of the PC-NCT
The QuiRC team sought to identify and prioritize content for the PC template by first conducting a modified systematic and gray literature review and then convening a consensus panel to rank key aspects of care for inclusion in the template. The PC-NCT's development focused on what an initial PC consult should include 6 (addressing the educational purpose for the software) as well as what specific content areas should be the focus for national data collection and QI (to evaluate adherence to evidence based processes of PC).
1 ·s...s QuiRC solicited EMR PC templates in use by VA PC programs across the country and we identified two in regional and local use. Additionally, QuiRC identified a multidisciplinary group of 11 nationally prominent PC clinical experts to provide key stakeholder support and guide template development. These experts were asked to provide feedback during development of the template and serve on a consensus panel using a modified nominal group processY Prior to conducting the consensus panel, the QuiRC team conducted a series of systematic literature reviews to identify key palliative processes of care and the evidence supporting those practices for both cancer and noncancer patients. This review updated and nonsystematically expanded ACOVE-3 processes of care and several are included in the National Quality Forum (NQF) recommendations for PC practice. 1 Panelists received a synthesis of the evidence related to best practices, as well as articles pertaining to EMR templates, and examples of PC templates currently in use.
The consensus panel met twice. During the first session, QuiRC asked the panelists to discuss the advantages and disadvantages of PC consult templates and the relative importance of standardizing specific processes of PC. Additionally, QuiRC asked panelists to identify potential difficulties and solutions for implementing a national consult template. Following the first conference call, panelists completed an online survey that prioritized elements of care for inclusion in a PC consult template and processes to target for QI. PC providers not serving as panelists and members of QuiRC reviewed this survey for face validity, comprehensiveness, and appropriate formatting.
Panelists received the results of the survey at a second conference call and provided final recommendations. The panelists prioritized 1 0 aspects of care as being most important to include in a PC consult template, such as advance care planning {ACP), functional status, and symptom review. With a list of the key elements to be captured by a consult template, QuiRC staff conducted a second literature review focused on existing measures to capture symptoms (pain, dyspnea, depression); ACP (decisional capacity/surrogate identification); and functional status/prognosis. Each tool was evaluated according to the following criteria: (1) difficulty of administration (number of items, complexity of item, time required to administer); {2) validity /reliability; {3) familiarity to providers; (4) existing use within the VA; (5) agreement with evidence based practices; (6) ability to support clinical management/QI; and (7) generalizability across the PC spectrum of illness-not overly specific to the stage of illness, e.g., actively dying. After rating potential measures, a consensus process among QuiRC staff identified the tools used for the first prototype template.
QuiRC also interviewed providers to characterize bedside practices and evaluate how providers distinguish actual from ideal practices.
14 Providers tend to modify research tools in daily practice, and don't adhere to their formal qualities, e.g., strict wording or administration. Previously, our research on a simple pain screening measure mandated in the VA (e.g., the numeric rating system, 0-10) demonstrated that providers use informal (e.g., 'Does your knee hurt?') as often as formal (e.g., What is your current pain on a scale of 0-10?') approaches to rate pain. 15 In order to ensure that the consult template reflected the clinical practices of multidisciplinary end users, we conducted semistructured interviews with PC physicians, nurses, and program managers regarding their routine practices around two key PC processes, i.e., symptom assessment and ACP. 14 These interviews covered routine practices around symptom assessment (using dyspnea as a prototype symptom) 14 and ACP because these elements offered a high potential for QI, and because symptom measures (e.g., the Edmonton Symptom Assessment Scale 16 ) offered promising structured approaches. The interviews also assessed preferences for standardized tools to aid in symptom assessment and ACP, and perceived barriers and facilitators to symptom assessment and ACP. Data were coded and analyzed using the constant comparative method of qualitative analysis to ensure consistency in the process? 7 Findings from these interviews guided the structure and content of the symptom assessment and ACP sections of the template.
Subsequent to these interviews QuiRC modified available research measures to reflect what providers told us they actually do (e.g., evaluate if constipation was present, 'yes' or 'no'), as compared to using a measure of intensity (e.g., recording constipation on a scale of 0-10).
14 In contrast to evidence-based elements, for other important but nonevidence-based aspects of the comprehensive PC consult (e.g., recording a chief complaint), we strove for simplicity and developed text boxes to qualitatively record information related to palliative assessments.
Defining the Functionality of the PC-NCT
The QuiRC team strove to develop a template whose function would meet the needs of the providers requesting, as well as those providing the consult. To inform development, a QuiRC team member conducted workflow observations of individuals involved in PC consults (social workers, chaplains, MDs, and RN case managers). QuiRC staff observed individuals accessing EMR data and reviewing PC consults, and documenting their care. A paper-and-pencil tool recorded the number of times an individual accessed the EMR while completing or referring to the PC consult. In addition, QuiRC staff recorded the length of time assessing or entering patient information, and the information accessed in the EMR. Furthermore, PC consultants provided feedback during these sessions on desired functionality aspects for an EMR template, as well as the critical information they needed to provide comprehensive care.
Based on these observations and provider input, we characterized prior clinical records and data (e.g., pharmacy records) that providers access when planning for and providing PC consults. PC providers informed us they preferred a template created in a modular format that would allow them to complete sections (modules) in the progress note, close the record, and return later to complete the record. A modular format would also enable PC providers to document either a comprehensive consult or a focused consult to meet an identified need (e.g., family meeting to discuss goals of care, or a consult to identify interventions for out-of-control pain).
Developing and refining the initial PC-NCT prototype
The QuiRC team began their work with programmers to match desired template content and functionality with the technical capabilities of the VA's EMR system. A table was generated which compared the findings from qualitative interviews, focus groups, and observations of workflow. Concurrently, local providers piloted a paper and pencil version of the template to ensure the template reflected the natural experience of providers entering data related to the care of PC patients. To continue to refine the PC-NCT, PC program managers and bedside providers attending a VA national PC conference completed an initial PC consult using a case study and a paper and pencil prototype of the template. Feedback from this activity led to refinements of the template. Finally, QuiRC posted a prototype on the national VA intranet and solicited comments and suggestions from the field that further modified the template.
QuiRC engaged the Human-Computer Interaction (HCI) & Simulation Laboratory at the Indianapolis VA Medical Center to conduct a formal usability testing of PC-NCT. This laboratory provides an environment to capture usability data and assesses user interaction with information systems. Five providers tested the PC-NCT at the laboratory. These providers were involved with initial PC consults and had variable previous experiences using the template. Informatics literature suggests that 80% of usability issues are discovered after testing five subjects, with progressively diminishing returns after five subjects? 8 The QuiRC team created patient scenarios for use during the testing session. Providers were asked to "think aloud/' and a verbal record of the participants' decision making processes was recorded. 19 A video and audiorecording from each test, as well as direct screen captures of the computer monitor images, were created. Analysis of the recordings identified any difficulty meeting task goals. A report identified all critical incidents (e.g., usability issues) for use by QuiRC. A critical incident is an event that has a significant effect (negative or positive) on task performance or user satisfaction. The laboratory generated a list of erroneous user assumptions or actions, statements of confusion, tasks taking 269 longer than anticipated, and self-reported measures of satisfaction. The HCI & Simulation Laboratory provided a detailed report with suggestions for modifications in the PC-NCT to improve usability.
A user community of five VA programs is currently piloting the PC-NCT. Monthly conference calls or webinars with the user c01nmunity provide support during this phase of implementation. These meetings discuss template functionalities and 'work arounds' for unique glitches within the VA EMR system. These calls also provide information to continuously modify and improve the tool and prepare for anational implementation process. The QuiRC team also created a technical installation guide, a provider user guide, a pocket card, and a 'template tips' information sheet to support implementation in our pilot sites.
Discussion
The PC-NCT was developed primarily to support clinical care and QI, although it may also facilitate future research. The PC-NCT's development reflects vigorous collaboration between VA operationat clinicat and research staff to ensure the most robust tool possible. The PC-NCT's development was conceptually grounded in HRQOL elements 10 and usercentered design concepts. 11 The PC-NCT's final content (see Appendix 1) allows others to take advantage of our experience and consider how to adapt it for their own ends.
The PC-NCT's development had to balance conflicting opinions related to the goals of the tool and policy and actual practice. During tool development the team fielded many differin& sometimes conflictin& recommendations. QuiRC balanced the desire to limit the burden of an informatics tool on providers with building a tool for QI. We balanced the desire for a complete symptom assessment measure with the need for a brief measure that more closely reflects actual clinical practice. 14 Limitations of the VA' s EMR presented technical obstacles that also led to compromises. Policy considerations also intruded, given that while PC consult teams operate in a multidisciplinary fashion, the VA EMR's clinical and workload documentation practices for consult are optimized for physician input.
Consults serve many purposes including initial assessment, discussion of goals of care, and identifying transfer or discharge options. We created the initial PC-NCT note primarily to serve as a palliative assessment; but the template also provides the opportunity to communicate other important information, including disposition alternatives for the veteran postconsult. The documentation of disposition is especially important in a consult note because many consults are placed by referring teams that need a discharge option for their patient. Furthermore, clear communication of disposition within the medical record rna y mitigate factors that contribute to the need for reconsults.
Currently, QuiRC is developing a PC follow-up progress note template that will include a discharge module. The template will include content previously assessed in the consult template (to enable tracking data such as symptoms over time) as well as new content identified as important to improving PC. The PC-NCT user community is currently reviewing a prototype of this follow-up note and discharge module. Additionally, a family meeting template is also under development that reflects evidence-based practices and captures processes associated with exemplary family meetings.
Future efforts will focus on the nationwide implementation of the PC-NCT. QuiRC will endeavor to develop a family of QI tools that capitalizes on the VA's ability to track HRQOL data to improve veteran and family experiences. Because the VA uses the Bereaved Family Survey 9 for all inpatient deaths to evaluate family perceptions of care quality, the PC-NCT provides the opportunity of comparing factors associated with important processes and outcomes of PC consults. For example, the VA can examine a family's satisfaction with symptom control and the documentation of symptom assessments. This allows "unbundling" the measureable impact of PC consult practices on outcomes on a national level.
Conclusion
In summary, this manuscript provides information on the development of a robust informatics tool with the potential to improve PC across settings. The PC-NCT represents a significant advance in HIT by facilitating data capture about critical PC practices. The PC -NCT provides the opportunity to standardize and improve care at the patient, program, or national level. This tool offers an opportunity to educate providers new to PC services related to the essential elements for initial PC consults. The data collected via the template will bring variations in current practice into view and assist in directing resources at "important targets" for QI. The PC -NCT allows collection of data about areas of practice where the standard is uncertain, facilitating an evaluation of those practices and their potential benefit for veterans and families. Although the development of informatics tools to guide and quantify PC practice is complex, there is enormous potential for these tools to improve the quality of care for patients and families facing serious, life-limiting diseases.
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